showed that some methods could not reliably distinguish subnormal from normal TSH values. Better pool rankings and fewer misclassifications of low-TSH sera as "normal" were seen with use of assays capable of "third-generation" functional sensitivity (0.01-0.02 mlU/L) than with assays with "second-generation" functional sensitivity (0.1-0.2 mlU/L). Because inter-and intramethod differences in functional sensitivity negatively impact the diagnostic accuracy and cost-effectiveness of a TSH-centered thyroid-testing strategy, laboratories should independently establish an assay's functional sensitivity by a clinically relevant protocol. Moreover, manufacturers should assess functional sensitivity more realistically and improve the robustness of assays to ensure that their performance potential is consistently met in clinical practice.
Indexing Terms: intermethod comparison/variation, source of/sample handling
Currently, most clinical measurements of thyrotropin (TSH) are made by immunometric assay (IMA) technology, which has a lower detection limit and faster turnaround time than the previous RIA methods
(1 )5 These TSH IMAs were called "sensitive" or "ultrasensitive" assays when they were first introduced in the mid-1980s (2) . Traditionally, the "sensitivity" or limit of detection of an assay has been calculated from an intraassay measure reflecting imprecision of the zero calibrator 
Materials and Methods

Serum Pools
Precision
profile study.
Nine serum pools were made by selectively pooling patients' sera with TSH values ranging from subnormal (<0.4 mITJfL) to normal (0.4-4.6 mIU/L) (10) was claimed (DPC, K-30, and MC) met this claim in the manufacturer's laboratory, only five of seven clinical laboratories using DPC, none of seven using K-30, and one of six using MC achieved this functional sensitivity.
The mean (± SE) TSH values for the equine, porcine, and human thyrotoxic serum pools reported by each method are shown in Fig. 2 Fig. 4 ) or some other problem was responsible for these outliers.
5) K-30: Good reproducibility and pool ranking were seen across the laboratories that used this method, in accordance with the functional sensitivity assessments shown in Fig. 1 . 6) MC: No misclassifications and good ranking between pools were seen with this method, in accordance with the functional sensitivity assessments shown in Fig. 1 .
Pool data unaccompanied by precision profiles. No precision profiles were obtained for methods ACC, BD, BM, DAK, DEL, IDS, K-AM, K-CT, NET, and SER, which were evaluated by pool study alone. The A pools were appropriately classified as having TSH <0.1 mIU/L and the derivative B-D pools were appropriately ranked by most of the laboratories that used the ACC, DAK, DEL, and K-AM methods.
In contrast, poor pool ranking and more A pooi values >0.1 mJU/L were reported for the BD, BM, IDS, K-CT, NET, and SER methods.
Stability Study Figure   4 summarizes the effects of preanalytical exposure to ambient temperature (22 ± 2#{176}C) on TSH measurement in the two US A pools and their derivative B-D pools by the ABB, ACC, BlO, COR, DPC, and MC methods.
Most methods reported appropriate pool values and rankings when sera were exposed for <48 h to ambient temperature; thereafter, specificity was lost and artefactually high TSH values were observed with some methods.
The specificity loss was most pronounced at very low TSH values (A pools).
Three methods (ACC, COR, and DPC) were evaluated with two sets of pools (sera 1 and 2 in Figure  4 ). The ACC method displayed marked temperature sensitivity to serum 1 but not serum 2, whereas the COR method showed temperature sensitivity to serum 2 but not serum 1. DPC measurements of TSH in both sera appeared stable for 5 days but rose in one serum (serum 1) when exposed for 6 or 7 days. Serum 1 was the first US set of pools distributed (0 , Fig. 3) ; serum 2, the second set of US pools distributed (+, Fig. 3 ).
Discussion
Constructing
local variables as temperature and voltage. Uncharacteristically poor precision was considered an indicator of instrument problems, suggesting that another benefit of ongoing assessments of precision may be the detection of problems in automated "black box" methods. Because each method was assessed in only a few laboratories, it was not possible to definitively determine the effect, if any, on the functional sensitivity of an assay by type of clinical laboratory (hospital, reference, or doctor's office); however, the poorest precision was associated with a doctor's office laboratory in two methods (ABB and NIC). The precision profile data ( Fig. 1 ) and assay noise (Fig. 2) were related to the accuracy, reproducibility, and ranking of low-TSH values across clinical laboratories (Fig. 3) (Fig. 4 , serum 1) but rather might be related to the addition of azide to UK pools but not US pools. However, marked temperature sensitivity was seen with the COR method and the second set of US pools (Fig. 4, serum 2) , as well as with the ACC method and the first set of US pools (Fig. 4, serum 1) . We were not able to determine the component(s) of the sera responsible for the temperature-dependent specificity loss. Given that the second set of US pools was derived entirely from sera from a single triiodothyronine-suppressed healthy subject, it was unlikely that drug contamination of the pool was responsible for the specificity loss. Fig. 3) . The three methods that achieved third-generation functional sensitivity in the manufacturer's laboratory also displayed the lowest the assay noise with the animal and human serum matrices (Fig.  2) 
